Damage to dopaminergic neurons is mediated by proliferating cell nuclear antigen through the p53 pathway under conditions of oxidative stress in a cell model of Parkinson's disease.
Oxidative stress is widely considered as a central event in the pathogenesis of Parkinson's disease (PD). The mechanisms underlying the oxidative damage-mediated loss of dopaminergic neurons in PD are not yet fully understood. Accumulating evidence has indicated that oxidative DNA damage plays a crucial role in programmed neuronal cell death, and is considered to be at least partly responsible for the degeneration of dopaminergic neurons in PD. This process involves a number of signaling cascades and molecular proteins. Proliferating cell nuclear antigen (PCNA) is a pleiotropic protein affecting a wide range of vital cellular processes, including chromatin remodelling, DNA repair and cell cycle control, by interacting with a number of enzymes and regulatory proteins. In the present study, the exposure of PC12 cells to 1-methyl-4-phenylpyridinium (MPP+) led to the loss of cell viability and decreased the expression levels of PCNA in a dose- and time-dependent manner, indicating that this protein may be involved in the neurotoxic actions of MPP+ in dopaminergic neuronal cells. In addition, a significant upregulation in p53 expression was also observed in this cellular model of PD. p53 is an upstream inducer of PCNA and it has been recognized as a key contributor responsible for dopaminergic neuronal cell death in mouse models of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced PD. This indicates that MPP+-induced oxidative damage is mediated by the downregulation of PCNA through the p53 pathway in a cellular model of PD. Thus, our results may provide some novel insight into the molecular mechanisms responsible for the development of PD and provide new possible therapeutic targets for the treatment of PD.